Most multiple congenital abnormality syndromes associated with uveal colobomata have their origins dating from before intrauterine development. Causative genetic and chromosomal influences were reviewed (James, Karseras, and Wybar, 1974), but associated abnornalities of the sex chromosomes were not observed in their series and are a rare occurrence in the literature. It is of interest therefore to record uveal colobomata occurring in a patient with Klinefelter syndrome and to discuss the possible implications. This association has not been recorded in Britain previously.
Material and methods

CASE REPORT
A z7-year-old White youth presented with concemr about the lack of development of his external genitalia. Bilateral iris colobomata had been noted at birth and he had attended an ophthalmologist from that time. He had been wearing contact lenses for three years.
The parents were unrelated and there was no family history of ocular abnormality. Examination of both .. a l parents revealed normal eyes. The father and mother were both 45 years old at the time of his conception.
There was one normal brother, three years older, and the mother had had a diagnostic x-ray of the pelvis luring the pregnancy of this child. (Fig 8) . The extra chromosome belonged to the C group, and was identified as an X-chromosome by the trypsin Giemsa banding technique. Two counts revealed 46 chromosomes, one was minus a G-group chromosome (? 46 XX) one was minus a C-group chromosome (? 46 XY). These were felt to be due to random loss rather than mosaicism.
Discussion
The association of Klinefelter syndrome and uveal colobomata has been recorded previously (Francois, Matten-Van Leuven, and Gombault, 1970) . It is a rare association but these authors recorded the fourth case in the literature, and after reviewing the incidence of uveal colobomata and Klinefelter syndrome as separate entities, they concluded that the probability of a chance association was in the region of one in six million. They felt that the coloboma might occasionally be part of the phenotypic expression of Klinefelter syndrome. The association of two preuterine induced conditions (see below) enhances the view that this is not a chance association.
The theoretical possibilities which might explain the association of uveal colobomata with Klinefelter syndrome are:
i. The mother may have been a carrier of the X-linked gene for uveal colobomata, and the patient may have been homozygous for this gene (XMiXMlY). However, there was no family history of colobomata in the mother's family and the other manifestations of this X-linked gene (Goldberg and McKusick, I97I) (Hamerton, 1971) .
2. The extra X chromosome may occasionally influence the genetic mechanisms involved in the closure of the optic cleft. This theory is supported by the known quantitative effect of heterochromatin on cell growth and development (Mittwoch, 1967) and the association of other closure defects with diverse chromosomal aberrations.
3. The environmental influence which occasioned gametogenetic non-dysjunction may also have had a mutogenic effect on the genetic mechanisms involved in the closure of the optic cup.
Either of the last two possibilities would explain the occasional but not fortuitous association of uveal colobomata with Klinefelter syndrome.
The chromosomes of the patient have been shown to be XXY. Forty per cent of such patients have the extra chromosome derived from non-dysjunction of the male parent during spermatogenesis. In 50 per cent of patients both (non-identical) X chromosomes are derived from the mother indicating that non-dysjunction must have occurred during the primary division of oogenesis (Hamerton, 1971 (Xg) in the parents and the child. Unfortunately, both parents of our patient were Xg negative and the parental source of the extra X chromosome could not be ascertained. However, it remains extremely likely that the patient exhibits yet another example of the association of a preuterine induced, congenital syndrome with the uveal colobomata.
It is of interest to discuss the environmental influences which have been alleged to cause uveal colobomata during early pregnancy. Cullen (I964) described uveal colobomata usually with major limb dysgenesis, occurring as a result of thalidomide. In the absence of a definite thalidomide history (Cullen, 1964-Case 2) major limb defects have been taken as presumptive evidence of a thalidomide origin. However, such defects occurred before the advent of thalidomide (Gilkes and Strode, 1963;  Case 7- Table I) , and limb abnormalities have often been described in systemic syndromes associated with uveal colobomata (James and others, 1974 The occasional reports of infections, such as herpes simplex during pregnancy, as a cause of uveal colobomata may be chance associations and remain to be substantiated (Fraser and Friedmann, I967) .
The likelihood is that very few uveal colobomata have their primary origin during embryogenesis, and that most arise from inherited genetic, sporadic (mutational) genetic, or chromosomal abnornalities during spermatogenesis and oogenesis. Inquiry into possible environmental agents must therefore include these periods of gametogenesis in the male and female as well as the period of intrauterine development of the fetus.
Treatable endocrine dysgenesis occurring in syndromes where uveal colobomata can occur has been emphasized previously (Karseras and Laurence, 1975) . The present patient has suffered great emotional trauma from his defective gonadal development. Fortunately, much of the abnormality of his primary and sexual development is reversible with the administration of testosterone. Sterility, but not impotence, will persist. Earlier diagnosis would have removed much of the patient's concern.
